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(54) HIGH-EFFICIENCY SPEECH TRANSMISSION SYSTEM AND HIGH-EFFICIENCY 
SPEECH TRANSMISSION DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To reduce a hardware 
scale and to enable high-efficiency speech transmission 
of a low bit rate in a wide band by executing encoding 
processing to the input speech signal of a past frame by 
using the speech information parameter formed by 
subjecting the input speech signal of the past frame to a 
linear prediction analysis. 

SOLUTION: The encoding processing to the input 
speech signal of the N-th frame is executed by using the 
speech information parameter formed by subjecting the 
input speech signal of the past frames including the (N- 
1) the frame to the linear prediction analysis before the 
execution of the high-efficiency encoding to the input 
speech signal of the N-th frame. In such a case, speech 

information parameters, such as filter coefft. and pitch frequency, are obtainable from first, 
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second adaptation devices 22, 32 and a pitch period extraction part 31. The short-period 
prediction filter coefft. is formed by subjecting a synthesized signal which is the output of a 
short period prediction filter 42 to the linear prediction analysis with this device and, therefore, 
an encoder is no more required to transfer the information of the short period prediction filter 
coefft. to a decoder side. 



LEGAL STATUS 

[Date of request for examination] 

[Date of sending the examiner's decision of 
rejection] 

[Kind of final disposal of application other than 
the examiner's decision of rejection or 
application converted registration] 

[Date of final disposal for application] 

[Patent number] 

[Date of registration] 

[Number of appeal against examiner's 
decision of rejection] 

[Date of requesting appeal against examiner's 
decision of rejection] 

[Date of extinction of right] 



http://wwwl9.ipdl.ncipi.go.Jp/PAl/result/detail/main/w AAA7OaWOcDA409297597Pl.htm 7/17/2006 



(19)B*H#WJt (JP) (12) & i£p i$ £ £g (A) 



*MW9- 297597 

(43)&|§B 9 ^(1997)113188 



(51) IntCl. 8 
G 1 0 L 9/14 



9/18 

H0 3M 7/30 



mm* ffmw& f i 

G 1 0 L 9/14 



9382 -5K 



mumm 

j 

G 
H 

9/18 E 
H0 3M 7/30 B 

*$»3£ *flt# »*J1©SC13 OL (£31H) 



(21)fflR#^ 


WmW- 164702 


(7DHKA 


000005223 










(22)ffi«B 


¥j£ 8^(1996)6 3258 




#^;ii»;ii«Ttttf»jiiK_h/jNffi*4Te is 










(31)«5fc|fcfe!g#^ 


ft«¥8 -48941 


(72)3&W# 




(32)«5fcB 


¥8(1996)33 6 0 




#^/ii»;i[«tff^jitiz_h^ffltf»4Ta i# 


(33)«5fcffc£58B 


B# (JP) 










(72)»^# 


8SB3 XBB 








#*/ll*Jll«#tpSE±/hffl*4TB 1# 














(74)ft«A 










fmm\zm< 



(54) 



(57) imm] 

C«K^«] N#@©7U-A©A#t;*Hl#fc*fl/ 
TlW6*?3F#fl:*fT 5 UK. (N - 1 ) #g©7 u-A 




1 

mm 1 ] N#g©7 U-A (NttiEOffiR) CD A 
#W^#fc#LTlWB*fl^fc*ff9iNc, (N- 
1 ) #S©7 U-A%^J&3ftjiS©7 U- ACOA^JW^ 

[11*112] ±IBjI£©:7U-A©5%, N#@©7 
U-A(Cifit,>7 U-Ag, A#£Wi#te*tl,T**& 10 

mmt-rz mm 1 ©wt^wstm 

[ If *J| 3 ] A# Wt^©liffmiJ£*£fc c & o 

r^f»fg^7 jt ~ $ wi^ft «£js^8£ , 
k o a § ftfcMmm-^ * - > k* off £^;t r m^-r 4 

mr<>? hJi^tHba- F^?^^a©tH**ffli^^is 20 

(N-l) #@©7L/-A£$tf)/dt£©:7lx-A©A 

iW»*f 4tf -3 r^S b it&PtiM'i y*~$ *\m? h 

mm^\ Atibtc^mmmmftMLT, w 
m i tc^m&niicttffct&^im^ * - > g m 

zmmmtzms^my -< )iz mw^my-oiz 40 

- £ 4 7 -f A * ffift £ LTftfflf mmc b ft C £ 

A^^fl-sf £ft-snb LT^fi l , m$£ 5 ©ffifl&pt 



#^¥9-297 59 7 

2 

— F<# V)lk ©»*ii*a»%tf & 9 Rf . 
jf»liff?:®£©3- F<* F;l/*>6S»4HteL. M 
& 3ii©3- F^f f-;i/©?aiKc^tf or 

**ffft 5 c £ zmmttmnnm. 

[if2c"S8] a^a-F^f i-Ot'^M*. ?u 
-A^iitSm (mttlEOSgR) h*IM4TfTtt 
9 UK 

mia>*9 hMx±rmzmmbxi£mzv?p 1 

»fcf& $2©^£ FJkfr^m©'^ h-rtogti, MB 
©b* » ?^-C**/cgaf 5=-£tfrfc£ It, ^feK 

^4*S) S C £ gftft £ T 

im>m 9 ] jausa - f ^ ^ *#aatfB5£3 - f ^ 
^*jaE^s*»6©^>^<^^is§-5^ h;i/£©a^jA^ 
a* 6© 0 tflitsg^ * h ;i/£ , a# ufc^ -y h ^ 

^ F^i©»Mi6s»/hife4tt&*a=i- F<f h;V© 
il*S7©iS»*ffi4ffi^r«ii»SIJir%, i»*S8 4 

te*w^#^{b^„ 

CsS*flJ 1 0 ] M$«9 ©*?r«WbErft"CRF#ftS 

nfcft #4«-^ L/rs©#wt #4ff*-r « c £ 
mm. 1 1 ] m&i <mxm*m\.*-ca&*m 
C £ £ -r 

mm 1 2 ] it*«9 m*mi&m-r$mtz 
tim mmn L-z7cvmpi3mu£.-r mmcb ft 

mm 1 3 ] nm 1 1 ©iitg$#^i?#^4ffi^ 
xtsmnnmmtbxmmb, 11*^12©^ 
mmm^im^rff^itzhfc^m^zgimb, m 
^mmcbfcc tzmmttmmm^mmm 

go 

[0 0 0 1 ] 

%p&mmm cc 4 «> ©r* * . 

[0 0 0 2] ifi^. isatt&tf ^ 7flHR»g 
©*3iK:#l^ Bi#, F^a^^Fffflv^y 

Tilfi©*-?^ ^pic, rbt'^iivXfA^t'y 
• f U7*>->xfA^ SigwJiW^J; 
Si»riSiHWi5tfl3WtWcsoHz -7 khz 5JJE) 



3 

[0 00 3] ^*©16KHz 7 U > «f , 7 KHz 

^©W^ft^tfb^SB, ITU-T C.722 
^Tl^^, h*y h U- h^64~48Kb/s©SiC64KHz © 

[0004] *c-e, WWffcffitf? M—MbLT 
TS C£(c J: iJBOfiSS^Wrffi© 

S, 

[0 0 0 5 ] 

©—w, H22tt'<i'hA/7u-A©iKiiia. H23Bfie 

[0 00 6] $fc?\ ±IH© itu-t G.722 JCtSW^fr-st 
ft^a^^fHADPCM M?:ffll-^©r, f^?: 
MTSfS|HC«7KHz ««%3.4KHz«±C MM) i3. 
4KHz«T( ffii$ffl) iC^flJU #*JLfcWWf£l6KH 20 

z ©•?> ? >j > ^jawr-en-en^{bT s . 

[0 0 0 7 ] C ©B$. 2t»K ffife»B 6 K 

» h?*HHI:U ^»{bLT[5|^(c8KHz JBJHrasm-r 

S©"C\ ±fot LT 64Kb/s©fcf v h t- tftl) , 64KH 

[0 00 8 ] CftfcStft/C, ttlifffg (300 ~3.4KHz^ 
«) ©iUfCB. ■BMWIC.728CLIMZIJ0***'). 
frfijil/- hBl6Kbps£ffit'y h U- h^MMbX^ 

So w*.b\ r^ii/xfATs, Ks^nfce^u- h 
©«*Jtc«fc4*Wft»r**. f^iKoab^ 30 
©^»B#©aff B D n «fcuw^^^.§ 0 M(c, n#© 

[0 00 9] C©CELR&£tt. aRow^^^*^ 
[ooio] cct, ff^M-^jS-t^ico^rSiK 40 

5) ^as^f- > ^mfe/c €>© ^ ^ ^ si \ ^ 

h^ff nffl ( nBIE©S£iS0 , ofcfe©£7 U~A 

[0 0 1 1 ] §T> H21^fc^r, 1 7U-A#©A# 
J<->7T81iC-m<. «t«, 30~40ms) tg 

[0012] «^»»*f»»85». 1 7 b-A#©A 50 



#H¥9-297 59 7 
4 

[0013] «»?iW»«faj»85*«i6Utt7T*t 
^^jl-oTA^Lfc 1 7 U"A©A* J t^ft-^^ 

H22*©#o©A* J t^i' h;v) feffltHLTiMK 

»»MK:flll*.4. 

[0 0 14]-#. *<*hn*Hfc=i-F7?i'CJ!a 
T, vq=j- F^»d?i55 )86 KB, 1 -"^ f- ;v©fi S 

[0 0 15]*tT\ n-F^y^^P.KOtHLfc^ 99 
iB, #0© ; t®>'^">^tiiti||87i±i5©7 -f 
tfti^W^^r' ^ ;l/^88?ra-rc iici: O^^i' 

s. 

[0016] Jfc«a$#84tt. ^jSW^^i' h>Ui*H(0 

(Q-D©»^">*-c qo^fjigu, »M*t*/h© 

[0017] CCT, 3-F^»i"l>Otl^ji->CD 

If > ^JBJM*s 8 KHz if Si, t^U-FB 
ClOtf v h/( 5X 125MS ] =16 Kbs 

[0 0 18] U^U, l^i' n=io 1f>7';l/i, 
f" > ?m&iBlc bX±Mtm DfrUfcf S i 8 Kb s £ 

hfb^njtlrabs. 

[0019] H23?rffl^rW^bg|3©Mffi^^ 5 
>#*8MB-fS( B2i#M) o H23tc^r«(c 1 m 
tt. #N7U-A©A* J t^-^iC»Lr^#{bMa?rTf 
5(CB. C©^ffl©iitc«^?|J^«fc WT, lpc^-W 
i/^-T) *'fr5 ! i3!*J*4. lpc ^BfttCti*6^{fc 

£v<DAtimam)^jmv$> r> c si23cfj©i«gp^) 

. C ©ff^t/t 577 fflJ&CtMfif So 

[0 0 2 0 ] C©^, LPC fMxfflmt #(N+1)7 U-A 

©fr¥*6«¥(c*>wTtfte*i, ff^kwiB. #cn + 

u-A©f^^6 #(N+2)©8M|£R:*«»rfT*>ti5 
C£fC^cS 0 

[0 0 2 1 ] ^-Cr, #N7U-A5C>tt^Sl ; ^tffR^'7 
^"^^^bbfcW^^btflgB #(N+2)7Ix-A 



(4) 

5 

[0 02 2] 

[®H#JBfcL «fc 5 if 4BHJ JbJE©«fc. Lrcftff 
BCtlfrfcfr^&MfcfT^ 7 U-AOA^B^fg-^itft 
LXfr ^©T, LPC #*r{Cjftg&3 7 U-A^CDA^W 
Mf^l^-S^CDy-t'; ( 0210^*^7 r) *^S£ 

[0 0 2 3 ] Sfc, Mitif. T^li'XfATB, Hit 
MS, Bi^fi^K^iirffib^ io 

[0 024] *miii»- F$ x r««©»/h£ . 

^£SSB©ittt*ig*C£*S«£f S. 
[0 0 2 5 ] 

[R«*j)ffifcT4fc«>©^K] 0 1 1 ~~3I3 ©#f£ 
W^«F^«©SaHMMIilHia . 0 2 B£ 4 ©$f£BJ§ 
©WW9F#S©B3MMHftiHia. SI 3 UM 1 ©A&8* ^ 
s> spawns. H4ttLPc^WfjKsiwigr*4. 20 

C 0 0 2 6 ] H 5 7 ~»i3©#|feiJIJ©WWfr*tS . 

^fffiC, (N- 1) S@©7U-A^^fcIi07L/ 
LfclfWlNI''«9^-ir*fflt,> , C, tN#S07 1/-A 

[0 02 7 ] »2©*»?3B < ±taji4©7 U-A©5 
5, N#a©7 U-AiCjat,i7 b-Ag, ATJtT^i-Sf 
iCft LTA * W*ff 5 «ffi^ffl#W&£ffli,>l> 30 

[0 0 2 8 ] »3©*|»H», A#tWI©S0£Pi*l 

£ . WiS £ & 4 ffltfc©$S Wt a * - 

M l fcW^tf -5 J - * % 7 -f ;l> jr ffift £ t a mi? 
«j7^;i/$£, mmi-ih*, R"**h;l*HI:=»-F 

{t#©IBI©iSiltW4*! 0 il 1/ , £ & 

*fcsef a s sin-nt^s £ **r f a k mm 

^W^SKJB^r, (N- 1 ) #g07l/-Atft» 
fcM£©7 U-A©A#fW^# LTiWS'J##T 

©7 b - a ©A^^ff jc>(t r mmmmz'n ^ m 

[0 0 2 9 ] »4©#3BJJtt % ±ie©*0t!?«ij7 .j 
©7 j ;U$ffi»£ Lt, **fcffi;&$ftfc£ji)tWWt 
teftLXUfc^mfttftZfi i X^XstcMfiWfkKv * 50 



fSH¥9-297 59 7 
6 

[0030] msoxmm. x^btc^pwmtmm 
3- ft*:? t>m%t. imhic^mk'^ *-%km 

WJ7 iiWtep^wlt-fStcte^T. m 

[0031] * 6 ©*#»««, n^Aoiw&mtn 
n^zm^x, xjimmmmtbxmisb, 
lis (DMmm^pmn^m^xwmt^titc^piw # 

[0 0 3 2 ] *7©*»K», ^7 ^A*T-f >A;l- 
^lE^f^J £n-F^^h;i/£ ©g^jA^jiff )& ^ 
IS. ?Sffli*^fti£©3" F^i' b^^e»^4Pf^ 
b, M^, jt£©n- F^i^ F^CiSmtfcfPtfLT** 

[0 0 3 3 ] »8©*»H», jlj£3"F7-^©fy 
7U-A4«fiS-ram^i' FJl'*firCff*9 

Kria©fy ^^■e*fe/c^ify^*ct ] ^£L/'r > ? 

ARSES tifcilfflrtKHBe t ? ^^4tf o Tg® 

[ 0 0 3 4 ] W 9 ©#2fcHJ3B, StBn - F 7 9 
0® 5E3 - F 7 » ^ ^R4> 6 ti-etiK 0 ffl L 3 - F 

)i £ ©»*ii*»»%ff & o r o tflWCS'* * F 

f^^ f ;u©a^if <D%m*n a smmm^pftnitu 

[ 0 0 3 5 ] H 1 0 ©*^B. »9 ©*»H©*J»rcF 

w£-r4«teLfc. hi i ©*»?!», %7<D$i§mz 

[ 0 0 3 6 ] m 1 2 ©*»BJ§«, m 1 0 ©*»W©1M6 

^S^aWcbfco 01 3©*^bjb, Hll© 
*3»H©*IW^«FfS*m>T. A*f^l#^ff 
-^{fcLTj*ffL. 91^11 2©lW»*W?6ra-f«*ffll»> 

fc 0 



(5) 

7 

[003 7] jfe-T. EI 1 ~04 *ffll>T*»9i©*R4 
Bi93f4. BliCfcOt, fi£*#CttiJ3Lfc«K:. VQn 
- F 7 » * 515CB 1 * F ;KDfi $ QffiBoWK 

[0 03 8 ] VQ3- F7? i'M^&lJfcfrSftfclffflU'i* 

y v * icmmz ntc^m^ z -xDmmtmmm § n io 

4o 

[ 0 0 3 9 ] ttc. VQ3- F 7 ? *#85 , £j&7 ^ ;U 
*4, */MSHS*IH|C^a6 35>6J5cS;l'-^ , tt. ±IB 

4. 

[0 040] CCT, VQ=J-F^s»i'SliCffl*3nfc : t 
■Ufir-XJ, A©^©Jg»^£->^^S^II#© 
R S^©»*{C*fj£0-Cl»4. fcfc. ^©»^p 20 
*©?&£ &5*##£ D T^£ ft 4©it#f 

U A©PM©0&C^LT^4£J&17£7 -<;1<*B7 
^L*£^©ffi£g£{t3tt4C£k:j;i3. A©CM©J& 

[ 0 0 4 1 ] o£ 0 . tfWWbflHWi, VQ3- F7 » 

Lpc##rf 4c£&cj;D£jaf4„ 

[0 04 2] cct, Hi©©#©is6n%sii8-r*. A 

Ct, LPC fl^rSWfcLlii, ^^F^v^TtCtMfiStl 

fcA*W^m#*ffll»TS«fl9R, lpc ffi 

1 ©at^tc, &#« f » ^««aiaa^3ii 

«Jt**tt W 7 4 A> $ 62(C^ttiT 4„ 

[ 0 0 4 3 ] % 1 ©jsi6g22tt, smm.^- f 7 » * 
* tfi»%Kf3 ffl b-c&tti&y 4 nzvmmm^my a 

;b^42fcjiffi-rs 0 

[ 0 0 4 4 ] £*TCR»=i- F7 5- f 23KB. 

mm 31B . a# l fc lpc ^ i a* W wta» 

[0 045] »2©jaj£S&32tt, iJB£|5I«K:gJ|^aW 

F7*9^33(CT^-feXbr, A^UcLPC i^ffllj 
[0046]6*j, SmmmSt a - F 7 » * 335C B , 50 



#PW9-2 9 7 5 9 7 
8 

lpc fiili b- » ?®W(Dm* &fi£tf(c*fj£T4 y 
©p^&^f r- 7;w$» $ n 4 & 

©i-r^o 

[0 047] Etc. fgja&tttt? ;u*as&62fc*fo 
A*0fcLPC»C*tJ£L/cVX+>^!^4^/t 
■SS. ±IB©1i(c, »l©jaiBS22 > H2©S 

[0 048] -7j . VQ3 - F 7 7 ^ si* 6 #o©#?JIA $ 
)l * Alt tm^ffll 4 Jl H 42*> 6 a 4 ^ * a» 

4(cjtui-r4. 

[0 04 9] cn(cj;t3, WM^^-Xi^^^ -r 

* h ^< 777 12fctttt3 ftfcA^WWI© 5 . *t 
I&t* 1 ■^■d' hJU©A^Wf^^»D^.6tlTl^© 

r. i< i' f )kdmi^ i at^wwi i ©ia© 

[ 0 0 5 0 ] -etr. ft/J^g^ltgLgP»63Eift/Mg 
tjtf&'b 1 1£ 5 VQ3 - F 7* •? i? 51© >T ^-f v t> 7, 

4o ±iat?#6ti?cvQ3- ft* » t><r>jy ; rv 
9*. AM^MOm^-h-y'vyouyT*??*, f y 
®w««3 - ft" 9 *©>f >-f » * xawfli 

[0 0 5 1 ] CCT, Hi ©jf£. S«^fij7 ^ ;Ui?o 

y 4 )i^<Dmm^mmcminbx^^ a l*l> 0 

2 ©J§£ttJStfffiW7 -f ^ ^©^B^W^ff #4ffi 

mm?, m^mmmnmnmm^rmm^my 
[0052] chic j; 0 , m^aijKe^-r^tttfRM 

6**©W^ff^^ iljf 4 c i *fRTffir * 

4 0 

[ 0 0 5 3 ] *Cr, *ae8TttH3 K^-r«{C. #N7 
u - a© A*#^M^(c^-r 4 W^UBH*ff 5 mt©> 
lpc ^TK^S&A^W^f^i LT, I4«^© #(N 

-1)7 u-iJM»©A*w^m#*fltra-r4. 

[0 0 5 4] *fc, LPC^*f4fT5B»Cttia4Km-ra 
4 0 



9 

[0 0 5 5 ] H(Z)= l/( 1- aZ - 1 ) 2 
CCZ\ 0 <a<l T*£ 0 -oSO, LPC#$T&iCl|4 

SfiO >89&©S#tttt *fr t \ »£©!**&£&*& t, 
Ofc. 

[0 05 6] tftJcfcrj, LPC»*f*3BE{C^5Ci# 
*C*£„ 3T\ 03^*511^, #(N-1)7 Is-A&MO) 

[ 0 0 5 7 ] fCT, gftCf#6ftrc#(N -l)©W^fffg 
/^j*-**, «t7l/-A©A##Wt#{C*BbTflF 

fttiHR#&») HlStiS©^ ^ffbictettSfffBojlE 

[0 05 8] CftfcJ:^ ^*y§M©IWjSK:*fj£l, 

So 

[0 0 5 9 ] *7*©^f^KHai*aSSB3&JffSfJ- 

[0 0 6 0 ] ±IB©ITU-T C.722 H»9l3flr*{fc#5S©- 

*«©**#*& rj A" * < , fcf ? F £§JtiB§J.5fM s 7C 
©WW^Tl>fctt«££5l!l&#A*<^ fiK»b 
U- FfbKBfafr&OCi^eftT^-So 

[0 0 6 1 ] ctucttt/c. »ff£j&SStt. &sfi 

bfv FU- F£t?ffi n mr&£t £#5£D6ftTfcf). # 
f^tt*©f^tt&g^r*5CELP(Gode Excited Line 
ar Prediction)#S£3S#iLTt,>S 0 
[0 06 2 ] -)R{c % CELR&SBWS^«©ffifcr ? F U 
-h#^fc55fSil/r«»&^ST*»). fflBG. 728(1 

6 Kbps) ©ffijcfc, fp«tta^©H*«ffli^s;'r**v5 

ELP(Vector Sum Excited Linear Prediction: 6.7 Kbp 
s) -^PSI-CELPC Pitch Synchronous Inovation-CELP : 
3.45 Kbps)i^ofc, SfiU-h&«F#ffc3?Si0r|| 

[0 06 3 ] CELPfi£,<DWm%m^Z> 

"WfcSJfcU A^#^fi#£©llM£f¥flljU fs^S 
[0 064] ^itit CELP#^J$-3*flB*&ff $g 



(6) #HPF9-297 59 7 

10 

[0 0 6 5 ] Eltfi. 'Cjr h n^fc^Slffl. ttPCM ff^bs 
nfcAAt?!!^ < 9 F ;Wbf SgB#T * rj , SHH 1 
$J##t^&103 B*4SfflB#K. A^WWWffJ 
^l'J#WMffl£m\ ^©H#©KIM£#ffi-f SSK# 

io [0066] 7^ ;u ^fl&wamuM b, mfc^mft 

#r^©i03 #»tHLfcEifffi»*. SWfRR^-^Ho 
5 ici^rs^bL-rcf^ .<;i<£io6 . Bits* 

[0 0 6 7] jfif&a- FT '» ?109 »££©$|&if£3 
[0 0 6 8 ] Bin- FT , i7ii2 BKHM&S&L 

20 t*so. w#^isii4 amfcirarf aasa-c**. m 

IMMRiis ttsfUff^&iii £W#^l3ii4 fr&fifrfcSft 

[0 0 6 9 ] n^#a io2BA^j^^ hn>t£tfi7 ■< ;i 
£106 -C^JSSStifc^* h A»i©*»*R4«»r* 

[0 0 7 0 ] 811*^7 ^ io7B> A^>^^ b 
Ai^JSS^* bhtoymft^Z bMcftb, Wttfjftm 
#W**ff5«$}'r*S. */J«M&H»*S 108BS* 
30 #WStifcKS' , «i'h;V©SHi%ff5SK9>'C*5. 

[0 0 7 1 ] fcfc. H5*©a#S©^SK:-5^'r 
tt. ^tSTS^#S©^iI5I^©^a?:ff^©r#BS 

■rs D ttc> m5©m-^©^nB^©^t?*5. 

[0 07 2] PCM «F#ft3tlfcA*ff^M#». F 
;Wt#Rioi tnl^fiiir^i' F;kc* tit>6ti 
C©-^* b)\>*%~-f<y b"<9 F;l-£S5o S 

^ff^a^^R io3B, _kia©A#&jsm#fcat 

40 *«HB»lf}*®104 B^ffg^^ffl^T, «JtS*#W 

mt£^-cn%ntc 1 ~l s©l ffl©§^©s*f^ 

[0 074] JlfSa- FT-y^l09 <D^t}^i> bMC 
50 ff^-jif&3" F<^ hJl/i, F 7* y ^112 ©# 
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[ o o 7 5 ] ut, Mwmns ®mw$%*. y u 
6 ^fljis-a-sciKj;^, nfrttttmt&o}'*.? f;w 

[0 0 7 6 ] H^SlD2 Ktt. hJWb^Slfll *> 

&©tftfj( OT, F<^ F;l/£S5) tin*. 6 io 

tlTl^OT. «*tfWf#£*-~y» F^? hJL-i© 

[0 07 7] R^tmtKSfcoTtt. A©«*W&«F«fc 

fcKR-ra-rs&oBjitsatttf ? ^ Jb£i07 

l¥1i©SS > MM**^ £ & I) JtlSa - F < ? F )l £ @ 
563- F"<# F;i/©iffi-£"tf£&jgu *©BJ©&=i-F 
F^O-OfS ^xr$)l>ajSn- FT? £> • -f > 

3-F:/»,£> . y^>f--^;mo, H3©-f >f?W 20 
r&Sfifoa- FT"?* • • @ 

[0 0 7 8] *fc, 7 U-A«H»(C*0|HW»*tK:J: 
[0 07 9 ] Sr. a^Ttt, 7 U-AJTOWKfiB 

§ n ss*f^©§ -f>f^^ ©scm^ # f -ivstc 
fe^snssjs/ @5i3- ^ • ^f-^xd)/ 30 

H5e3- F 7°-y?- ¥A> ■ A>T?i>Z® 

[0 0 8 0 ]*ur, y\,-mWmx., mmmT- 
S*HL5itft»*K#ffl L . y 4 fr$9mmii&&ti2 

o -c^f&y 4 a- *©«#*&$ ■ mars, 
[0081] *fc, h^tcafE/ b'y 

V t> 123,126 1^3- FT 'y ^ • f A > • f- 

- yjin 5 , i28*> 6 a y t> * loam? & m^m m 

&©£W#gg£|^§&t£jj£:7 ;l>£l22 £j&fi3ttSC 

[008 2] CCT, J^tfOWWf-tfcftSJJteK: 
5*. *©tfKS*ti47*;l/v>h©JR*iijji43Sk, jg 
SS»»tt*ffB-r4^j3E7 •/ a«*©&»l £i6-~2o£T 
Sfc. <£U- F ^H^-TS^icS*. Kn;^?) 
©•y->7\>l/£S[£ 17U-AS"3©^ F;MR©W#£* 

[ 0 0 8 3 J #IM8©i*^ 
tfcntt30~40#5gij3r&0, l7l/-ASf)(D<^F^ 50 
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»mtt8*»6lDeffiitt4. *fc, CELP#:£5*. -ttfc 

[0 084] WJTi*, #£»«©** i>£j$7 -f 
;i/$©^>^";l/XjSSff?>J£iitEa- F^# FA£©S 

[0 0 8 5 ] 

[»W©H»©^« ] 0 6 5*0 1 ~0 3 ©*^©i||fe 
W©«ffitt99H (*HIS) . 07 5*06©Mffi^Jit£BJ 
0, 0 8 5*0 6 OflF-^ilfc^iS-r 4« WOUfiBKH 
H. 09^6©$^©HSfe^jcD^mWH («# 
H) r*S 0 

[0 0 8 6] 0105*^7-09 , *aa©*»9i©H»W 

EI. 11125*^10, »i2©*IBI8©llttW©«ffiSiijgiac 

- 0i3!i0i2©MIl^Ji^0r*§ o 
[0 0 8 7 ] 0145ir-^»Ii)*mBji0r\ (a) «IE 

)it§fflr. ^*M©«^. (b)5*iMHBt&ttr\ 07©* 

mm (*© 1 ) , 0165*014(a) ©*^©M«I^Bg0 

(*©2) . BH7ti»7©*^W©HJfeM©Sfflt«Sil8 
H (*©1 ) . 0185*07 ©*^?gcD*teW©?S@S^ 
BJ0 (*©2) r$>§ 0 

[0 0 8 8 ] Histtai&a -F^»^©fcT» 5^^if»^ 
77iS^0 ( F ;vr#IH f 9 ? fflfflff«4tf 9 if 

^) r. ca) ismwanNisia. m.co B«ffl#j«tt 

BJ0. 0205*0 8 ©*»9i©||»W©tt|l!HC F 
;b© tr y ?t»fB ; &f : f : i^5i:|fr^f->'7';i'©|gH5C'3^r 
©&SMf£ff5t§£) r. (a) {**l6Bg©^^JiJB^ 

0, cb),co imimmifowm-v&z, 

[0 0 8 9 ] C CT. £0£«Drm-#-^5*|Hl-2tm 

H^^-To Sfc. ±lBrillfl^BaLfcg|5^(c-o^rE*St 

Tv 06~09 £0io~0l85C-o^rl^-rs o 
[0 0 9 0 ] 06~09©^^f^„ 06(Cfc 

5*. i6khz r f - >t y > y $ tittwv v F © y - r fcm 

{tSnfcf^f-if) *>6m •y->T;V (m (*E©S^) 

[ 0 0 9 1 ] 0 1 (OmMM^my A ;U^62a 5*. ±ta 
©W ^ * F ;Kf-5f S(n)5C>tf 0 r KKS^«5tMa L 

^©s*t9^jaaa»o KfscK»jE©ffl») ©ii^^ 
y )i*m\zmp<Dxn> F^i^flss-sftjaisatMftt* 

^o7-f;V^r4).5„ 

[ 0 0 9 2 ] ^ Lr . S»!^S'J7 ^ ;V5T4i4®t(mW7 
4il'it42tm2<DWftm&ttV}y4)]>#62b *-t)Xir- 

mWib, msf&y 4)in4i<DKtiimtbr 0,0, 

• • 0 4flIAfc^©SI2©JSJtt»^W7 4)V*62b © 
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ttitimntZ (C®ffi#*0A#J£Wt£55) . * 
[0 0 9 3 ] Sr. mi ©KSttfctfW? 4 to* 62a V 

< to* 62b *6©0A#lSgr@#r(n)£*S. ft 
1 ©M#ttgS|5#61a rv(n)-r(n)©lfg:^|ft>n i H 

atfcfrc etr. jr-y? f-^ f;u£55) x(n)£& 

So 

[0 094] C©^-yy F^£> h;h(n)i, VQ3- F 

7" ? 5» si©if«/f * - >#> § ft 5£j$WJ*fi#xi 

iOS^ft/hi&StHCVCp- FT^^l©^ >7=S 10 
[0 0 9 5] VQ3- FT '» *siKB. ±IH©«(CQ £g 

© ^ - > A^&ffl.S 5 ft r fc 9 . VQ3 v- F 7* y # 

(Djy-fy t>x ©j^BTfe©^ Jirtfbft 5. von - 

F 7" 9 ? 5l©i #g© -Or 9 £> 0 tfJSftfc 1 

F;U©#®/^->( OT. 3- F^f FJl-iS 

viC vi= vi(0), vrj(i), .... yi(n-i) ) 

[ 0 0 9 6 ] a- F-^i? yj B. WfSP^52iCfc^ 20 
r. ^OfcA#M#©®ttfc»j£Ofc*im crs&s^it P> 
ftfcf^ ^'WXf&St ? F;V43©m^j*sEntt]bfc>f 
-f ;i/^44fcjjn^.6ftr7 ^ ;v^asft 

[0 09 7] CCC, J^rOlZJ&gti; \-)lfflft43 * 

H = 
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B. lpc #tffiSJflK J; 0f# ^ft ydttXX»#tt 7 , ;b * 

m., mm^my ■oimm, &sg?mn 

c©tE^^ \-to%j>/<toZrttozi&gy -r to*44c 

[0098] -ecr*. -jyj-oiz.i&gy j )i$44^ # 
FiBKSftfcgJttm? * ;!/^4i, SKffiM? * 

fcft 13 , C ©ffij© 1 ^ i> F ;l^©j£§M#* h(0) , h(i) , 
• • ,h(n-l)itS„ 

[0 0 9 9] tnta 1 ), -f>M';U^l£^F7 -f ;U^44 
». h(0),h(l),. • ,h(n-li*7^;U$»^£fSFlR 
07^;b5rr^3ft€> o 

[0100] §r. c<DJ>rt)\szfog7 jhtuvto:^ 
**fc*W*4*.fc3- F<? F;L^E[ttQLfcl$©j£g 

xi( Vi= xj(0), xi (1), • • • • xi(n-l) ) 
£T3£, xlttCO 5SrH£ft£ 0 
[ 0 1 0 1 ] x.i = H • a yj (l) 

[0102] 
[Kl] 



ho 


0 


0 


0 


0 


0 


h, 


ho 


0 


0 


0 


0 


h 2 


h, 


h. - 


0 


0 


0 


"h.-! 


hn-2 


ha-3 — 


h z 


b, 


ho 



&*5, HfSBto, 2tfSBt 1 • • ©H#©7 jto*B 
t)s Tavi., J BA^^nf. 
[0103] C©B#, *-~fy F^x(n)ixji© 

#&^3ftS. i #g©n-F^^ F;t/jfflKB$© 
x(n) i xi© gfHil^£ Dj £ t & £ , 
Dj = I x(n)-xi I 2 = I x(n)-H • cry]. I 2 

S|£Mfit©gp^63rfffcft-S 0 
[0 10 4] CCr, ±3-F'<4'hJl'KSt-r4SUI*i 
USSft. -e©ffi*Sft^i^5 3 - F^f i'©>f>f ; y 

6 lpc »«f( SWB^fJH^f) ^rtfoT, ^Lfc^Xfi 
;l/^62a,62b M»i-?fj7-f **«©^JRK|6 

s«9«i±igi3^3iic^[ti-r€.( mm^my a frzomiifi 

N ^©B#, £/j£i*ftS£*»BN fflr*4) . 

[0105] s«flaafHiawj'23«. Enjnu/cN «© 



aaKWOMfcf— 7*^24©JKStfl^ >r » fXBfiji 

[oio6]^ct, mm^mv uizvffi&jm&25 

40 fi-SfiLPC ^*fa»ii*6©^*flS**ffll^r. ±IBA 

[0107] S»l^««M^tgP^35B > ? 

H^»J7 -f ^jt f— 7';b34(c^fe^,ffiSftfcfi-f-fWa© 
[0108] fcfc. fiffi^i'iT ^ ;bjr«3%o@mft 

vmzn, y ■i)i$fcmz3mft&?2>„ *awr»3 

50 lO^^l/^MKi'F^il, £©"<# F;l/i© 
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[0109] CC-C. Ctl?)OM(aotK3hfc 
X) «^S»cj:,TlSRfl!|Ka64afc©7*— 79 

[0110] H7k*(,»t, Blfc^-rMa^Jioiiiiii 
K» J«H 6 ©«rf^W»H i *SC-r 4 ©-e^-BR U , 10 

7 ycommtm 6 © £'©®fltiT bfts#>& etc-mx 
Win. 

[0111] ftfc, H7K^T«ffl^jB«. 1 7 U-A 

CSl)~^r ^7-8(S8)frB > »i, 3l2^h;Hc*f 
7 7*10(S10) \t%2^9Y)Vfc<D$mifi 

*f) 4fT5Sflr*5. 
[0 112] ftoT. hJk »2 

-rsM^TL^^ratt^r ^7io{ctt#6^^ 0 s 20 

A#bfcft£I^iflj7-,;U*m ®ffl^!*J7-f;l-^ 

mtm&m ? 4 )i zmokv t •> ? 

t:^^-5;i/^iBSH-»^fot:fil«Mb*tf 5. 
[0 113] Xf^^tiJ, <^ h;^y 7 7 g|5fli2 

Xt) : gP{SmcftLZ«i> bMttBM&iiXm V 
> 7Mjy$p'< i? Y ;Hi#s(rO*£j83-S. Xt" » 7" 3 

, WJtaatf W 7 -t ;V £ 62a UK rff 6 

[0 1 1 4] Xf 7 7 - 4T», F&i&3ftfcft 30 

SHHW7 -f ;l>*4x SSIM7 * ;b^42, Wltsaftw 
7 ^ ;b#62b ic*hTS 0 ATJiEgltlTC zir fW) £ff 
5. flP^, SS3WJ7 -f Jl/^tc 0, 0, 0, • • • £EP 

jaur#7 ifrtMoy 4h*tw&.( fowtm) %tw 

So 

[0 115] Xr*75-Cti, BJttl*#W7^;l/*62 
a ©ffi#V(n)£, WtSfrttll? 4&*62b ©HtfcrCn) 

y'QXU, VQ3- h*7*9^5i^6Bl0tH3n/t3- 40 
F-^2 h;i/^fit|gl3^52 1 -fwwxj£g7 -f ;U^?gp^ 
44%/M,rffi^bfc-r>^';L-X{£;^^ h;i<x-j£, ±ie 
© jr -y » h ^ >j h ;b x( n) £ <DRig«itf[ L rit*5< * 
hAofoi&S. 

[0 116] Xf'j7'7TB, VQ3- FT"? #51— ^> 
A;UXJ&g7 ;U^44^Mlt#§P^61b 

^tf-ff§R#63-*VQ3- F7'7 £ si*>6a:4A-^tffli» 
**hBJWyi&&Svq=»- F7* ^©-fyf-^x 
©fl?**^. 

[0117]Xf"5 78r«, ^WIUrvQ3- F 50 
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7"^i'©^ii^>7 ; ^^x^^-e*n« 1 ftja-Of* 

F^* FJl'**J8SPfl52%rt-LT, fiJW^ 

®p 4i\>*«L ms^w-y 4>i>%42, mtm&m-tv < 

if S„ Cftfc«fc»j. -oKttjegF" ©ffHtft*#sfc6ft 

So 

[0 118] fcfc. Xr^78©ltgt4||)l-r§^ x 
f - ? 74 -CtfofcltSfe*^-B$, mmZitTjl © 
rt§%"0" {c^";TLt*i<o ^LT, "oKm§" © 
itei§*£iijis-a-^^*yF , g^^ngbT 1 ^7^;u 

[0119] xf^"9m mz^zYfrtvmrb 

rt£ tthftz rv-y "2 KM ij , ^7fn«x r 9 7io(c 

a. rt}7u-A©A#'f-*©LPc#*Tj £ r^«s^ 
ffW7^;i/ifff»©a[)£j « LPc»*fawnre«ffliL/. 

b. r^|^a'J7^;l/5f^©jlj£j «5lt^^S^kSP 

^23, SWflHRf— 7^24, @«!^ilj7^^$^|J!^ 

c. rt,^fBH»aj Bf y ?ja»ffig[5^3i-eMa 

{bgR^35 s MB^^^^jrflafcf— 7MU34J 

e. r^©aj£j mmmjms3vmm.b, 

•#43-C&MT s„ 
[0120] H8{c*»l»-C, *fiLfc*WMfcfWRB 
flit® 71"C VQ 3- F 7* >7 i? 51© -Y >f f f Z , ig*f# 

^■f—7";l'26©'('>r ? M, ft»i^j7 ^ 
- 7;!/ 36© -f>f^XMt''> 5"Jl*|{c^Bl $ ft S o 
[0121] fl«t3 ft^ft^PftO^^^v t>zzm> 
t, vcp-F7*y^5l*>e>>! ! J-jSL/ft:3-F<i'h;K S 

;U^^|S[r-"7;l'36*^6^j£Lfcg||^fj7 ^ ;V^f^i5; 
*s*ft^ftf#6ftS„ 

[ 0 1 2 2 ] Sfc, SW?«|7 -< ;U*ffi5ti)jSSP25« 1 

At! btcixmmzm^-cmi^My 4 )\s*m.*£f& 

^42fc, *ffl?i'j7 ^;i/$f^^f7^i!^M^6ft 
fcfiH ; Piij7 -/ ;i/^4iic. ^-ft^ft^^So 
[0123] -3Ef, ±IH©3- F-Ni' M^aSfl 

Jtff?8B7 ^ ^^4i£SH^»j7 ^ ;u^42^a^ra-^ : t 

[0124] H9K*Jl»T, Sfib?c^^t'»fgii 

Afta$7Xe VQ 3 - F 7 9 ^ 51© ^ > 7 s 7 ^ X > Sffl? 

#J7 ^;l^^^iS:f---7;l'36©'( p >r7 i'XS^f^^ja 
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[0 12 5] #!H3ftfc-£ft-eftCD>f>7S 
T. vqa-F:/** 5l#6#iSl/rc3- F<£ F;k £ 

[0126] fiflRftH:? -y Jl<£42©7 -f /UjrflHKES. C 

53», a^{cvQ3- f^>? ^5i*>6a^3nytvQ=(- f 

h/l/i, *nKfWDL/fc*l»*6Sa©3- F<? 
F^c^*£;M#£^fj 1 r£ 0 10 

[0 12 7] *cr. VQ3-F^!»^si*>6K0ffiSti 
fc 3 - F < * h Mt . ffjff 35^ STtttofflfftf 6 

fcfiJW vI'J 7 -f ;b * , jswrpfcl 7 ^ ji/ jr l rani 

[ 0 1 2 8 ] o£ 0 , $|£Bj3tt Jcft«, 7 

% a y7 7 ^'J*i^3<5;D, ;n - F 
f xTa«t*liJ» , rsci36it?* 1 O^TtttW^fc 20 

I 0 1 2 9 ] *fc. JIttTOH? A-jrOffl^jr**^* 
LPC #flr L/ T , -f ;V 3r 0^ 

nzmmscGm < % *> > ± & fg t? » f u 

[0130] Mfc, **S , rfcMHI3tifc#Wivqp- 

CX, 3SJMJ7 < jrffittOlMltlRKT^feQ 30 
it, vcp— F7y #©3— F^i 7 F ;u©$[£*iJjn-f -5 C 
iWD, IHDhT? F U- hrJ;f3W»©|p]±^Brtei 

[0131] ;xtc s 0ifl~02o©^4tf Hio- 
EH3©S*Wtt«Hl*Jfi»ia6 ~H8 ilSWC* D . _L 
ffir#MttWl/r*4©T?«8©ttw%ff^. A 

M-T^icSM-y -i ;l/£©ft*>9 (cJStSn- F^»ft 
[0132] HlD©«|ff%iail©«ia*Ji*fflt4 40 

TfiBstttwr*. 5tf\ "o" zmubxvu tf^j*®® 

Mi fc& L fc&. -r j&g^ ^ F ;^fi£SPii6 r 

[0 13 3] cct, ^•ouxtSg-^ h;l*j3cWii 
6 », £$7 -/ ;i-*£Wtt*ttW7 ^**IHJ^ 

»7 4)l*mLZ5-itXMmLX$>2>&. CUt-Ort 
to* WM LX ^©ffi#h(n)£3<a5£,, 
[0134] C©B#, >/-0t>*f£g7 ^ ;W#117 T?« 
-OrW^jSg^ h;Hi(n)£3- F^i* hJUi©g^ 50 
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i&#8B)t*fT r o tttBESf** f ;i/vcn)**fe* (si, 

S2#M) . 

[0 135] Sfc, h)l^yyy 101 X'COXtl^P 

cs4#js) . mnmfrm&f&y -tJizaoe, 107a) © 

lD7b©W*r*Sf — h;l/V(n)i©S»(S5 
. »#g|5l02a-C© $ - ^* v Y ^ ^ h ;bx(n)©tf# 

cs6 #M) , au£a- ?io9 r©f 9 ? P agjg& 
x ( aisa-F^si' • • ^fs**©^ 

H^a- F79^ii2 r©3- F c©g?^ffi, SiiW 
ff r IfS^ 6@Sa — F 7 ^ • -fyf^X, 

7^ £109 ©MtfMffiC S7~S9#M) . #§157 a )l$jt 
*';i06, 107a, 116, 117 -C©H§r£fT5(S10#M) . 
^■OT, 7U-AMS*>S*^7a^^A*sfiI»f-r4cs 

[0136] ChB. WfllMl03, SI^S^ 
^b§Ul04a, 7 -f ;U£^^S£g|ll04btt7 U- AStCMffl 

n^: 7n ^ ^ Attmm? -s^-c* 4, 
[0137] 7o^7A«ia-e$>n«, im&mfwm 

103 -C©A^^fi^©|g?f^IiJ^, S*f«S»^fc 
SSi2"C©S«fl«»T-f t*ff o T , SWHRf — 7;Ho 
5 *> 6S*ffMr - 7;l/ • > f 9 £ ^.©^ 7 ^ ;l< 
5?$$fc£j&a$i3r©£/?£7.f;l>£i06 i»JtS*^W7 
ifrZVfla., 107b© 7 J^WZHcM 
^ F^4JiS»llfi ■C©hCn)©SJSS*ff5 C i^S^ii 
f (S11-S15 o 

[o 1 3 8 ] *fc, Ha2{c^-ra#s©»ft*igi3©«k 

£IH*§iC7W-7A©flJSHtU eSS«F#*«tf 4 (s 
l, S2 #M) . *©«, Sff LfciUtSa- F7?# • ^ 
>r » aUBa- F7^£ • £V> • -<>r^£X 
ic*ff£;-r4Sfi®JSa" F<£ h;Pi*Jia8lK3- F< 
9\->Wjy*, illEa-F 7*^^109 iJiJS3-F7 

» 9 ■ > ■ f-7;mo j6»6bh) a o, imzmm 

[0139] 3= fc> fHlLfcHffia- F79 t> • 4y? 

;[/^y>£®E3- F 7^^112 i@^3-F7^£- 

• r-7;Hi3 *6K0 UU IW*«»*Ru 
4 Ktt4-fS(S4#J$) . 

[0 140]^UT, aj£=J- F7-y ^109 ©Mff, ^ 
)S7 jJlZioe ©^©y^&'JCMif^tfoTtH^W^fi 

fS.mmL&l-i t§Pl04attSfi l> fcgW^f - 7 ;l, • ^ 
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wo tbb-c y -t )izm&im-vMmz cs7, ss # 
[ o 1 4 i] ^ a frzmi&jmwm, AttLtcBtm 

[0142] sr. w^*B*-r&is. wi#sj*s 

JSRf©ilf 0 il L iC & ~> T I £ 5 5 ©tfitilte: ft -j T t> 

g^ntf"** F Jb-r? » 7 y ©tlttSrffl^TffltBU/ct: v 
?®ffl*gffl : f'ffly A ;b^41(C#AT, «f#3B#52©|i{ 

u , c ©#&©-#» u>*» e 9 *m!©aw©piHc 

[0143] j&Sn- Ft/9 *ttateK£©tt& 

»£ftfcft^©^6itiE&&©#&fttf^ **i*<>5 

^■So 20 

[ 0 1 4 4 ] *CT. HMfc^-i-flF#STttfiSl7 ^ ;l/ 
*©«*>•) KoSlEra-- Ft - ? *i09*KWr*4. BU 
jUSs-FT^im «, jl^K^L-fcftJfln- 

©aW 7 7 y- : eyfc§g|l,fc&©T&0. $£©g 
ttf 8 - $ a> 6 1 2 F 5 a t, , ^©ft®f ijff r * 

W(z) = ( 1 -Q(z / r .) ) 
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* jWWPBt*ff -a ^f&T ^ A $ £ NgtKfrtttt 7 -f 
[0145] -eUT, ^©^fflL ; &11f>7 , ;l/-f 6Lt 
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